Health insurance costs are one reason that employers may be reluctant to hire older workers. Higher health insurance costs are often correlated with other factors of employment, such as firm size, which can also be correlated with employment outcomes. This paper uses state health insurance mandates, which are correlated with higher health care costs, as a source of exogenous variation in an instrumental variables (IV) strategy to identify the causal effects of health care costs on employment of older workers. Using this instrument, I find that increasing health care costs significantly lower men's employment. Thus it appears that rising health insurance costs for older workers are partly responsible for decreasing employment of older potential workers. Although people with higher health care costs are less likely to be employed, older workers do not seem to be singled out; employment and labor force rates for older potential workers are in fact less affected by higher health care costs than are employment outcomes for younger.
I. Introduction
Older workers who have been displaced from jobs often have a difficult time finding new jobs (Diamond and Hausman 1984) . Recent experimental evidence (Lahey 2007a) suggests that employers prefer interviewing younger applicants to older.
Surprisingly little work has explored the reasons for differential hiring for older workers.
Employer surveys suggest many possible causes of this treatment, such as: worries about worker productivity, including shortened experience profiles and less worker flexibility; and higher worker costs in terms of salaries, benefits packages, and probability of a lawsuit (Rhine 1984) . 1 One employer cost that is higher for older workers is health insurance. In most states, an older worker is more costly to insure than a younger worker. Workers who cost more may be willing to take a wage cut, in which case employment will be unaffected but wages will be lower for these more expensive workers (as in Gruber 1994) . However, since older workers are often accustomed to getting higher salaries, it may be difficult for employers to cut their wages in order to offset health-care costs.
These problems may be exacerbated in the future as health care costs are projected to increase over time. If older workers are unwilling to accept or firms are unable to offer lower wages based on health insurance costs, then firms will be reluctant to hire these workers. Additionally, if firms take health care costs into account for older workers but not for younger workers, then bias against older workers will result.
Firms may react to higher health insurance costs through other methods besides cutting back on wages or employment. For example, they could change the composition of their firms by reconfiguring their workforce to include fewer workers who would be covered by insurance. Along these lines, Cutler and Madrian (1996) suggest that rising insurance costs encourage companies that offer insurance to hire fewer workers for more hours. Part-time jobs do not have to offer insurance benefits, so firms may also increase their use of part-time workers compared to full-time workers.
It is difficult to determine the extent to which health care and health insurance costs affect hiring and other employment decisions. Scott et al. (1995) find that older-age hiring is lower in firms that offer health insurance. However, firms that offer benefits such as health insurance are different than firms that do not. For example, firms that offer health insurance tend to be larger and have steeper earnings profiles (Idson and Oi 1999) . Indeed, Hu (2003) suggests that large firms hire more younger workers than small firms do because they value long-term firm-specific human capital investments. Because of these other differences, it is not clear that hiring differences by age can be attributed to health insurance costs alone.
Two recent papers look at whether there is a relationship between age differences in insurance costs and wages of older workers. Sheiner (1999) finds that in cities where health insurance costs are high, the age/wage profile is flatter, raising the possibility that older workers are in some sense paying for their insurance with reduced wages.
However, cities with higher health insurance costs are different in many ways from those with lower costs; for example, they may differ in terms of HMO penetration, technological diffusion (Skinner and Staiger 2005) , transportation costs, and comparable wages of college graduates (Taylor and Fowler 2006) , and these differences may also affect employment outcomes directly. An innovative study by Adams (2007) finds that when the state of New York enacted pure community rating, forcing insurers to charge a firm the same premium for older and younger workers, relative wages for older workers increased. It may, however, be easier for a firm to raise wages when benefit costs go down than to decrease wages when costs go up. Thus, while these two papers provide some evidence that wages may adjust based on health insurance costs, at least for currently employed workers, they cannot provide conclusive evidence on whether, as health costs for older workers increase, those workers accept lower wages dollar for dollar. If, in fact, wages do not adjust fully, then firm demand for older workers will decrease.
I examine whether or not increased health insurance costs decrease employment for older workers by developing a new measure of average health care costs at the state/demographic-group level, using Medstat claims data. Because these costs may be directly related to wage and employment outcomes, I use state health insurance mandates as a source of exogenous variation. State health insurance mandates increase health care costs for some groups of workers but not others, because the incidence of the mandates often differs by demographic group. These mandates are plausibly unrelated to employment outcomes except through the channel of health insurance costs. Therefore I can use these state-level coverage mandates, which cause variation in the relative costs of covering different demographic groups, as an instrument for average health insurance costs by group. 2 To investigate possible labor-supply changes, which would interfere with my ability to measure labordemand changes, I looked at the effect of outside health insurance costs using Blue Cross/Blue Shield data My results suggest that employers do react to increased health insurance costs for different demographic groups by becoming less willing to employ these groups.
However, age is not the only factor that employers take into account when reacting to insurance costs; firms are no more sensitive to cost increases for older workers than they are for other groups. Thus I do not find evidence for employer bias against older workers in the weighing of benefit premia. Nonetheless, because older workers are typically more costly to insure than younger workers, elderly unemployment in the US can be partly accounted for by health care costs. Since the cost differential between older and younger workers may grow as overall health costs continue to rise, elderly unemployment may rise further in the future.
II. Data

I use Medstat data from 2001 to 2003
3 to create an index of how much a worker costs, in terms of actual average healthcare expenditure, by age/gender/state/year cell. Medstat data provide information on medical utilization and costs for enrollees in a variety of employer-provided health insurance programs. They include inpatient and outpatient health insurance claims filed by employees and their dependents in ninety-nine to two hundred (depending on the year of the survey) firms that self-insure. Neither employers nor health plans are identified by name in the database. The firms include a number of on the minimum cost for an independent BC/BS plan by age group in 22 states. I find that people with higher outside health care costs are not more likely to be employed. This finding suggests that costs for an outside insurance plan is not driving employment decisions of workers. However, these regressions are at best suggestive, because there may be an omitted variable that directly affects both outside health insurance costs and labor market outcomes, so I do not present them in the paper. I cannot use my state mandates instrument for these regressions because individual health insurance plans are exempt from state health insurance mandates, and as such do not usually cover the mandated services. different industries, health care costs, plan provisions, and workforce characteristics.
Each claim includes a patient identifier, a provider identifier, the date of the medical service, the claim amount, the co-payment and deductible amounts paid by the patient, the place of service -hospital, physician office, intermediate care facility, etc. -and ICD-9 and CPT-4 codes identifying the principal diagnoses and procedures performed.
Although the Medstat data do not give exact age of patients, they provide information by age groupings 18-34, 35-44, 45-54, and 55-64. To create the "actual cost index," I estimate actual healthcare costs from these Medstat data using claims for state s in year t which had claims corresponding to state mandates. I look only at outpatient claims in which the employee's status is "full time To obtain a source of variation in this cost index that is arguably exogenous to other employment outcomes, I use information on health insurance mandates. These are laws requiring insurance companies to include coverage for certain types of treatments in all of their insurance plans; these mandates are widely believed to raise the cost of coverage (e.g. Figure 2 shows normalized mandated cost data for the five most expensive mandates from Medstat averaged for all states and plotted by age.
III. Methodology
A. Main Regression
I first examine the effect of actual health insurance costs on employment outcomes for older workers using both OLS and probit regression:
where Y includes outcomes such as Employed, Unemployed, Retired, ln(hourly wage),
full-time and part-time. The variable netpaytotal is a variable indicating the actual average cost of insurance in a given age/state/gender/year cell. X is a vector of controls including gender, high school graduation and race. 5 Age dummies are given by ϕ and state dummies are given by σ. In some specifications, standard errors are clustered at the cell level. This equation assumes that health care costs are not related to other variables that affect employment outcomes and that health insurance costs drive employment outcomes rather than employment outcomes driving health care costs. The coefficient of interest, β 1 , indicates the effect that health care costs have on employment outcomes under these assumptions.
B. Instrumented Regression
Because many things could influence both employment and wage levels and also increase health care costs, it is useful to use an instrumental variables (IV) procedure to instrument for health care costs with something that is less directly related to other costs.
State insurance mandates requiring coverage of certain conditions or providers increase insurance costs for different demographic groups (Goodman et al. 1997 , Jensen and Morrisey 1999 , Price Waterhouse Coopers 2002 . However, they are not necessarily directly related to employment outcomes except through the consequences of these healthcare costs. A good instrument will both be related to the outcome of interest, that is, state mandated costs will predict actual costs, and will be unrelated to other variables that predict actual costs; before using mandated costs as an instrument, it is necessary to check whether these two requirements hold.
To check to see that estimated costs due to state mandates by demographic group predict actual costs, the first stage regression is given by the equation:
where netpaytotal astg is the total actual costs found by age group/state/year/gender cell using the Medstat data, mandatednetpay astg is the predicted cost by age group/state/year/gender cell based on the five nationally most expensive mandates, female denotes female, ϕ is a set of age dummies, τ is a set of year dummies and σ is a 
where X is a set of controls including gender, high school graduation and race as well as dummies for age, state, and year. U includes variables of unobserved heterogeneity that may affect both mandated net pay and actual total net pay. Y includes labor market outcomes such as indicators for employed, unemployed, not in the labor force, full-time, and part-time, and continuous variables such as the natural log of hourly wage.
To determine whether older workers are being singled out for their higher health insurance costs, I also examine age interactions with costs, and with costs instrumented with mandated costs:
where the variables are defined as above, and over50 is an indicator for whether or not the individual is age 50 or older.
IV. Results
A. Medstat-CPS Results
Without using an instrument for health care costs, OLS regressions using the actual cost index, called netpaytotal, show no significant effect of health care costs on employment in Table 2b , columns (1), (3), and (5). Higher health care costs are associated with lower wages for women in column (11) with a coefficient of -0.0006 and a standard error of 0.0003, although this could be because women with lower wages are likely to have higher health care costs because of some omitted variable. Normalized versions of the independent variable given in Table 3a show the same patterns, but the OLS result for the decrease in wage of women in column (11) is only marginally significant. OLS effects on full-time, part-time and not in the labor force (NILF) are all insignificant at conventional levels. However, there may be omitted variables related to both health insurance costs and employment outcomes that are driving these results in different directions.
6
To overcome this problem of potential omitted variables bias, I instrument for the actual cost of health insurance using state-level changes in health insurance mandates.
As noted earlier, in order for mandated health care costs to be a good instrument for actual costs, it must be highly correlated with actual costs, as given by equation (4). The
Medstat data show a very strong positive correlation between predicted costs from state mandates by age group/state/year/gender cell and actual costs at these cell levels in Table   2a . This positive correlation provides evidence for a strong first stage-mandated costs positively predict actual costs.
For the second stage of the instrumental variables technique, I estimate equations (3) and (4) Table 3a , column (4) show that a one percentage point increase in relative health care costs decreases the probability of employment by 1.39 percentage points for men. These results are negative but smaller in absolute value and not significant for women in column (6).
7 Since costs were instrumented by mandated health care costs, and many of the most expensive mandates are negatively correlated with age, this finding is not just the effect of employers being less likely to hire older potential workers.
If workers with higher health care costs were willing to take a pay-cut to offset the costs of insurance, then we should not see an effect on employment for these groups.
Employers would be indifferent between hiring a more expensive (in terms of health care
costs) worker at a lower wage or a less expensive worker at a higher wage. The nonnormalized results of instrumented health care costs on wages presented in table 2(b), columns (8), (10) and (12), and the normalized results in table 3(a), columns (8), (10) and (12), show that there is no significant negative effect on wages for these groups. In general, the effect of health care costs on wages for this sample is positive and not significant. Thus it does not appear that workers with higher health care costs are willing to take wage cuts to offset higher health care costs. These instrumented results contrast with the OLS results for women reported above in Table 2b column (11); although women with lower wages have higher healthcare costs in general, this effect is not causal.
Workers or employers may also adjust hours based on health care costs, since part-time workers do not have to qualify for health insurance by law. Table 3 (b) provides results on other outcomes by instrumented health insurance cost. I find that among men, those who cost more are less likely to be working full time (columns (2) and (4)). Men who cost more are also more likely to be working part-time, (columns (6) and (8)), and more likely to be not in the labor force (columns (10) and (12)).
The above regressions demonstrated that higher health care costs lead to decreased employment overall. However, an additional question is whether or not employers are especially likely to discriminate against older workers based on their higher health care costs. Table 4 shows the results of an instrumented interaction between the netpay variable and an indicator for over age 50 (over50) given by equation (5). This interaction for the outcome of employed in column (2) is positive and significant for men (with a coefficient of 0.003 and standard error .001), indicating that older men are more likely to be employed than younger men when each group's mandated health care costs increase. The interaction is negative and significant for men for the not in the labor force (NILF) outcome in column (6), with a coefficient of -0.005
and a standard error of 0.001, suggesting that older men are less likely to be out of the labor force than younger men when their instrumented health insurance costs go up.
Since increases in the instrument (the introduction of new mandates) primarily cause younger workers to become relatively more expensive, employers may realize that older workers are now relatively less expensive than younger and may discriminate less than they did prior to the mandate. Alternatively, employers may find it easier to fire or refrain from hiring younger workers based on health insurance costs because of age discrimination legislation, which would make the employment of younger workers more sensitive to employment costs. Interacted results for other outcomes-wages, part-time employment, and full-time employment-are insignificant.
V. Conclusions
The question of why employers are less likely to hire older workers is an important one. This study suggests that health insurance costs are one of the reasons that employers are less likely to employ older workers. Demographic groups that have higher health insurance costs are less likely to be employed, and older workers, who are particularly likely to have high costs, are no exception to this rule.
Four of the five most expensive health insurance mandates increase the relative cost of younger to older workers. In states where these mandates are present and older workers cost relatively less, employment rates for older workers are relatively higher than in states where older workers cost relatively more. These effects occur entirely through employment for men; older men are apparently unlikely to take wage cuts to compensate for their higher health insurance costs.
However, for the most part employers treat all workers with higher health care costs similarly and do not specifically target older workers through taste-based discrimination. If anything, the relationship between health care costs and employment is weaker for older men than for younger men. OLS  IV  OLS  IV  OLS  IV  OLS  IV  OLS  IV  OLS  IV  (1) (2) (3) (4) (5) (6) (7) (8) Robust standard errors in parentheses. Controls for high school graduation and race are also included in the regressions. * significant at 5%; ** significant at 1%
Robust standard errors in parentheses. Controls for high school graduation and race are also included in the regressions. * significant at 5%; ** significant at 1%
